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Cp-Lip1 is a soluble protein found in the olfactory organ of Japanese common newt, 
Cynops pyrrhogaster. Cp-Lip1 belongs to the lipocalin superfamily proteins, has a 
β-barrel structure and can bind hydrophobic compounds, such as odorants and 
pheromones, transport them to their receptor and modify chemoreception process. 
The molecular mechanisms of the process, however, are not well elucidated. In 
order to investigate the functional connection between factors (disulfide bond and 
pH of the surroundings) on structural stabilization of Cp-Lip1, we expressed 
Cp-Lip1 in E. coli., and obtained Cp-Lip1 that has β-strand-rich secondary structure 
and can bind fluorescent probe.  
 Cp-Lip1 has four cysteine residues. By SDS-PAGE with or without 
2-mercaptoethanol (2-ME), mobility of Cp-Lip1 was different depending on the 
presence of 2-ME, suggesting the presence of an intramolecular disulfide bond in 
Cp-Lip1. In addition, from the CD measurements of Cp-Lip1 with DTT, it was found 
that there was no significant change in the secondary structure, but the 
fluorescence measurements of it with DTT showed that the microenvironmental 
change of Trp residue occurred by DTT. A series of cysteine-replaced mutants was 
prepared and the involvement of them in the disulfide bond formation was tested by 
SDS-PAGE. As a result, Cys64 and Cys160 form an intramolecular disulfide bond in 
Cp-Lip1. Although the CD spectrum of the mutant Cys64 or Cys160 was almost 
same as that of wild-type, the microenvironment of Trp residue changed similar to 
the wild Cp-Lip1 with DTT. However, the binding constant (Kd) of the mutants to 
bis-ANS did not change. On the other hand, the mutant of Cys27 or Cys114, 
showed a change in the CD spectrum, not in the microenvironment of Trp residue 
and the Kd value to bis-ANS. 
 Next, the relationship between the structural stability of Cp-Lip1 and the 
surrounding pH was studied. Purified Cp-Lip1’s at various pH were analysed with 
CD and fluorescence measurements. The CD spectrum of Cp-Lip1 at pH 4.0 
showed obvious change upon ligand binding, although that at pH7.4 did not. The Kd 
value of Cp-Lip1 to bis-ANS changed depend on the microenvironmental pH; that at 
pH 6.0 was smaller than that at pH 7.4 and pH 4.0, and that at pH 4.0 was the 
recovered between pH 7.4 and pH 6.0. Based on the above results, the Cp-Lip1 


























かにした。次に、システインの変異体を作成し、Cys64 と Cys160 が分子内ジスル
フィド結合を作っていることを明らかにした。Cp-Lip1 の周辺 pH との関連性につ
いては、pH によって Cp-Lip1 のリガンド結合に伴うタンパク質部分の構造の違い
を示す結果を得ている。これらの結果から、Cp-Lip1 タンパク質が周辺の pH 変化
によって匂い分子の結合や放出を調整しているというモデルを提唱した。 
 以上の成果はこの分野の進展に寄与する重要な知見を与えるもので、本学位論文
は博士（工学）の学位に値するものと認められた。  
  
